shows the typical effect of sodium lactate infusion on the FFA turnover in a pancreatectomized dog. As the blood lactate level rose, the plasma FFA decreased and the specific activity of FFA increased. This is essentially the same response observed in normal dogs under similar experimental conditions (9). Calculation of the turnover rates revealed that lactate infusion decreased the rate of release from 32 pEq/kg min to 20.5 pEq/kg min. The rate of uptake (shaded area) followed the rate of release but with some delay. This delay caused the decrease of the plasma FFA concentration. A pronounced effect could be seen in the first IO min of infusion when the blood lactate increased from 7 mg/ 1 oo ml to 23 mg/ 1 oo ml. The blood sugar level showed but little change; it rose from 2go mg/r oo ml to 3 I 5 mg/ I oo ml (less than g %), which is within the normal fluctuation in the pancreatectomized dog. The inverse relation between the blood lactate level and the plasma FFA was even more striking when the lactate was infused at a low rate for I g5 min (Fig. 2) . As the lactate level in the blood slowly rose, the plasma FFA decreased from I .5 pEq/ml to 0.35 pEq/ml. After IOO min of lactate infusion, the blood sugar was elevated from 300 to 470 mg/r oo ml by a glucose infusion. This manipulation failed to change the course of plasma FFA. Since the large amount of glucose infused caused a considerable (about IO %) dilution of the plasma protein, and th e 1 ogarithm of blood sugar concentrations (Fig. 2C) , respectively. A significant negative correlation was found only with the lactate concentration (r = -0.98, P < .OOI) but not with that of glucose (r = -0.40, P > .I). Statistical evaluation of the I 7 experiments carried out on normal dogs (140 samples) and of g experiments conducted on pancreatectomized animals (92 samples) showed that in both groups the same type of negative correlation existed between the logarithm of the plasma FFA level and the logarithm of the concentration of blood lactate (Fig. 3) .
The regression equations, which describe this negative correlation for the range of 4-120 mg/~oo ml lactate, are given in their exponential forms in the legend of Fig. 3 . Both regression coefficients (0.39 =t 0.05 for normal dogs and 0.41 =t 0.07 for pancreatectomized dogs) are significant at the P < .OOI level, but they do not differ significantly from one another. The difference between the two constants I. 74 and 2.88 are, however, significant at the P < .OOI level; in other words, at the same lactate level the pancreatectomized animals had a higher FFA concentration than the normal dogs. During exercise, when the blood lactate level rises, the blood norepinephrine concentration also is elevated (I 3). Therefore, it was necessary to investigate the effect of lactate on the norepinephrine-induced elevated FFA level of the normal dog. Figure 4 shows three experiments in which the plasma FFA was maintained at a moderately elevated level by infusion of norepinephrine. In two of these experiments sodium lactate, and in a third experiment acetylcholine, was infused. An increase of the blood lactate level from 7 to 35 mg/~ oo ml caused a 50-60 % drop of the plasma FFA even in the presence of excess norepinephrine, whereas intra-arterial infusion of acetylcholine under similar conditions had a negligible effect (5 % decrease). and had a negligible effect on the plasma FFA. Sodium pyruvate was infused into three normal dogs and one pancreatectomized animal, the infusion rate ranging from 7.5 to 33.2 mg/kg min. Pyruvate proved to be very effective in all cases but it should be pointed out that pyruvate rapidly increased the blood lactate level, and therefore the FFA-lowering effect of the pyruvate could not be separated from that of lactate. Table I also shows the result of glucose infusions in two diabetic dogs; the blood sugar rose from 250 to 280 mg/roo ml to the range of 700 mg/~oo ml without causing any appreciable decrease of the plasma FFA. In general, whenever the blood lactate level was increased, the plasma FFA concentration declined regardless of whether this occurred at blood sugar levels of 70-90 mg/roo ml (normal dogs) or at 230-400 mg/Ioo ml (in diabetic animals).
DISCUSSION
These findings led to the conclusion that the effect of lactate on the FFA turnover was not mediated by insulin and was not due to an increase of the blood sugar level. Colwell and Lein (2) , who infused glucose into four pancreatectomized dogs, found in two animals a significant negative correlation between the logarithm of plasma sugar and the logarithm of plasma FFA. In two of our experiments, glucose infusions into diabetic dogs failed to cause any appreciable decrease of plasma FFA (Table  I) . In a third experiment, the FFA level was lowered by 36 % (from 1.35 to 0.86 mEq/liter) but the blood lactate concentration rose in the course of the experiment from I2 to 37 mg/ I00 ml. If glucose infusions, elevating the blood sugar up to 700 mg/~ oo ml, failed to show any consistent effect on the plasma FFA of pancreatectomized dogs, then the effect of lactate infusions cannot be attributed to the slight increase (20-30 mg/~ oo ml) of blood sugar occasionally seen in these types of experiments.
Another possibility which deserves some consideration is the circulatory effect of lactate infusions. Lactic acid is a well-known vasodilator which might increase the blood flow through the muscles with a compensatory vasoconstriction in the skin or in the splanchnic areas including their adipose tissues. Such an effect could depress the rate of release of FFA from the adipose tissues. In this case, other more potent vasodilators, such as nitroglycerine or acetylcholine would be expected to cause a similar decrease of plasma FFA level. The circulatory effects of these two drugs infused intraarterially at a rate comparable to that applied in this study have been analyzed and published earlier (5). 
